PATENT ABSTRACTS OF JAPAN 



(ll)Publication number : 2000-188482 
(43)Date of publication of application : 04.07.2000 

(5l)Int.Cl. H05K 3/46 

H05K 3/38 



(21) Application number : 10-365015 (71) Applicant : IBIDEN CO LTD 

(22) Date of filing : 22.12.1998 (72)Inventor : O TOUTO 

SHIMADA KENICHI 
ASAI MOTOO 



(54) MULTILAYER PRINTED WIRING BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
multilayer printed wiring board in which a 
conductor circuit is not stripped from an 
interlayer resin insulating layer even under 
w 1S w tt a heat cycle condition and in which low 

noise in a high-frequency band can be 
realized. 

SOLUTION: An adhesive layer 7 which is 
situated on the side coming into contact 
^"7 with an internal-layer conductor board 6 on 
an internal-layer conductor- circuit 
formation substrate 1 and an insulating 
layer 8 which is formed on the adhesive 
layer 7 constitute an interlayer resin 
insulating layer which is formed on the 
internal-layer conductor -circuit formation 
substrate 1. In addition, the thickness of the 
adhesive layer 7 is set at 1 to 50 ^im. The 
thickness of the adhesive layer 7 is set at 5 to 30% of the whole thickness of 
the interlayer resin insulating layer. In addition, the adhesive layer 7 is 
formed to be an uneven shape which matches the surface shape of the 
internal-layer conductor- circuit formation substrate 1. 




[Claim(s)] 

[Claim l]In a multilayer printed wiring board with which the upper conductor 
circuit was formed via a resin insulating layer between layers provided on an 
inner layer conductor circuit formation board, A multilayer printed wiring 
board which a resin insulating layer between said layers is constituted from 
an adhesives layer located in a side which touches said inner layer conductor 
circuit on a substrate, and an insulating agent layer provided on the adhesives 
layer, and is characterized by the adhesives layer thickness being 1 
micrometers or more and less than 50 micrometers. 

[Claim 2]In a multilayer printed wiring board with which the upper conductor 
circuit was formed via a resin insulating layer between layers provided on an 
inner layer conductor circuit formation board, A multilayer printed wiring 
board which a resin insulating layer between said layers is constituted from 
an adhesives layer located in a side which touches said inner layer conductor 
circuit on a substrate, and an insulating agent layer provided on the adhesives 
layer, and is characterized by making the adhesives layer thickness not less 
than 5% of thickness of the whole resin insulating layer between layers, and 
less than 30%. 

[Claim 3]In a multilayer printed wiring board with which the upper conductor 
circuit was formed via a resin insulating layer between layers provided on an 
inner layer conductor circuit formation board, A multilayer printed wiring 
board constituting a resin insulating layer between said layers from an 
adhesives layer located in a side which touches said inner layer conductor 
circuit on a substrate, and an insulating agent layer provided on the adhesives 
layer, and doubling the adhesives layer in the shape of [ of said inner layer 
conductor circuit formation board ] surface type, and forming it in rugged 
form. 

[Claim 4] A multilayer printed wiring board given in any 1 of the Claims 13, 
wherein said adhesives layer consists of polyolefin system resin which has a 
polar group. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]About a multilayer printed wiring board, this invention 
is excellent in the adhesion of the resin insulating layer between layers, and a 
conductor circuit, and relates to a multilayer printed wiring board effective in 
the noise suppression of a high frequency band signal. 
[0002] 

[Description of the Prior Art]From a request called a densification in the latest 
printed wired board, the manufacturing method by an additive process 
attracts attention. Since this method is not the method of forming a pattern 
only by etching like the conventional subtractive process, it can expect fine 
pattern-ization. As such technology, for example to JP,H4-55555,B. After 
forming the resin insulating layer between layers by epoxy acrylate on a 
conductor circuit formation board, providing the opening for viaholes with the 
photolithographic method, roughening the surface and providing plating 
resist, the method of carrying out nonelectrolytic plating and forming a 
conductor circuit and a viahole is proposed. However, in order adhesion with a 
conductor circuit is bad since the resin insulating layer between layers is 
formed only by epoxy acrylate in the case of this method, and to improve 
adhesion with a conductor circuit by one side. The conductor circuit surface 
had to be roughened, and now, when the signal of high frequency was made to 
spread, there was a problem that delay of signal propagation arose from a 
signal spreading only the surface portion of a conductor circuit in response to 
the influence of surface roughening for a skin effect. 

[0003]On the other hand, JP,S6M93845,A and JP,H9-326561,A has disclosed 
the technology of making the resin insulating layer between layers into two- 
layer structure, and constituting the substrate side from resin which is 
excellent in adhesion with metal. For example, in JP,S61-193845,A, it is used 
as a resin insulating layer between layers which consists of a 50- micrometer- 
thick denaturation polyolefin film and a 1 -mm -thick nonpolar polyolefin film. 
On the other hand, the resin insulating layer between layers of the indication 
to JP,H9-326561,A is 30-70 micrometers in thickness of the first insulating 
layer, and is 70 micrometers or less in thickness of the second insulating layer. 
[0004] 

[Problem to be solved by the invention]However, in inventors' research, even if 
carried out with such technology, in addition under heat cycle conditions, the 
problem that a conductor circuit and the resin insulating layer between layers 
exfoliated was seen. The new problem that a noise moreover occurred to the 
signal of a high frequency band was also encountered. Then, the purpose of 
this invention is to propose the structure of a multilayer printed wiring board 
where there is no exfoliation between a conductor circuit and the resin 
insulating layer between layers, and low noise -ization of a high frequency 
band signal can moreover be realized under heat cycle conditions. 
[0005] 

[Means for solving problem]In order to realize the purpose of upper **, as a 



result of inquiring wholeheartedly, inventors, The cause of exfoliation between 
a conductor circuit and the resin insulating layer between layers and the noise 
of a high frequency band signal carried out the knowledge of originating in the 
ratio of the structure of the resin insulating layer between multilayer-like 
layers especially adhesives layer thickness, and the thickness of an adhesives 
layer and an insulating agent layer, and the form of an adhesives layer, and it 
thought out to this invention. That is, this invention considers the following 1 
- 3 as summary composition. 

[0006] 1 .In the multilayer printed wiring board with which the upper 
conductor circuit was formed via the resin insulating layer between layers 
provided on the inner layer conductor circuit formation board, The multilayer 
printed wiring board which the resin insulating layer between said layers is 
constituted from an adhesives layer located in the side which touches said 
inner layer conductor circuit on a substrate, and an insulating agent layer 
provided on the adhesives layer, and is characterized by the adhesives layer 
thickness being 1 micrometers or more and less than 50 micrometers. 

2. In the multilayer printed wiring board with which the upper conductor 
circuit was formed via the resin insulating layer between layers provided on 
the inner layer conductor circuit formation board, The multilayer printed 
wiring board which the resin insulating layer between said layers is 
constituted from an adhesives layer located in the side which touches said 
inner layer conductor circuit on a substrate, and an insulating agent layer 
provided on the adhesives layer, and is characterized by making the adhesives 
layer thickness not less than 5% of the thickness of the whole resin insulating 
layer between layers, and less than 30%. 

3. In the multilayer printed wiring board with which the upper conductor 
circuit was formed via the resin insulating layer between layers provided on 
the inner layer conductor circuit formation board, The multilayer printed 
wiring board having constituted the resin insulating layer between said layers 
from an adhesives layer located in the side which touches said inner layer 
conductor circuit on a substrate, and an insulating agent layer provided on the 
adhesives layer, and having doubled the adhesives layer in the shape of [ of 
said inner layer conductor circuit formation board ] surface type, and forming 
it in uneven shape. 

[0007] 

[Mode for carrying out the invention]The first feature of this invention 
constitutes the resin insulating layer between layers from an adhesives layer 
located in the side which touches the internal -layer (lower layer) conductor 
circuit on a substrate, and an insulating agent layer provided on the adhesives 
layer, and there is in the adhesives layer thickness having been 1 micrometers 
or more and less than 50 micrometers. 

[0008]Here, adhesives layer thickness of an adhesion effect will be small in 
less than 1 micrometer, and exfoliation will occur between a conductor circuit 
and an insulating agent layer at the time of a thermo cycle. In this invention, 
to metal (inner layer conductor circuit) and the resin to stick. Polarity is given, 



since a coefficient of thermal expansion differs from the nonpolar resin which 
constitutes said insulating agent layer, if this adhesives layer thickness shall 
be not less than 50 micrometers, at the time of a thermo cycle, a crack will 
occur in an adhesives layer and exfoliation will occur between a conductor 
circuit and a resin insulating layer after all. That is, as for the adhesives layer 
thickness which consists of resin to which polarity was given, it is effective to 
prepare to 1 micrometers or more and less than 50 micrometers, and the 
thermo-cycle -proof nature of the resin insulating layer between layers 
improves remarkably within such restrictive limits. This adhesives layer 
thickness has the optimal range of 2"30 micrometers. 
[0009] There is the second feature of this invention in adhesives layer 
thickness making the ratio of adhesives layer thickness and the thickness of 
an insulating agent layer not less than 5% of the thickness of the whole resin 
insulating layer between layers, and less than 30%. Generally, polarity is 
given and metal (a conductor circuit and a roughened layer) and the resin to 
stick have a high dielectric constant. Therefore, since the influence of the 
electrical property of an adhesives layer is less than the conductor circuit by 
the side of the upper layer (outer layer) in less than 5% of the resin insulating 
layers between layers in adhesives layer thickness, the dielectric constant 
differences by the side of the upper layer (outer layer) and a lower layer 
(internal layer) differ greatly, so, an impedance match is no longer acquired, 
and it becomes a cause of a noise. On the contrary, in not less than 30%, the 
electrical property of an adhesives layer is strong even to the conductor circuit 
by the side of the upper layer (outer layer), the resin insulating layer between 
layers influences, the average dielectric constant of the resin insulating layer 
between layers becomes high, and it becomes easy to generate a noise too. 
That is, it becomes possible to reduce a noise to such an extent that the 
conventional prediction is exceeded far by preparing the adhesives layer 
thickness which consists of resin to which polarity was given to not less than 
5% of the thickness of the whole resin insulating layer between layers, and 
less than 30%. As for adhesives layer thickness, it is desirable to use 10% - 
25% of thickness of the whole resin insulating layer between layers. 
[00 10] An adhesives layer has the third feature of this invention in the 
composition of the point currently formed as a rugged surface according to the 
shape of surface type of an inner layer conductor circuit formation board. 
Generally, in the surface of a conductor circuit formation board, although the 
conductor circuit is formed therefore, unevenness exists. By considering it as 
the adhesives layer made into uneven shape as it was according to unevenness 
of a substrate face, this invention enlarges a touch area (interface) with the 
insulating agent layer formed on it. Even when it had such composition and a 
crack occurs in an adhesives layer, the exfoliation which can stop progress of 
the crack on the side of a lower layer (internal layer) conductor circuit, and is 
generated by extension between the conductor circuit at the time of a thermo 
cycle and the resin insulating layer between layers can be controlled 
effectively. And without raising the average dielectric constant of the resin 



insulating layer between layers by having such composition, the dielectric 
constant difference by the side of the upper layer (outer layer) and a lower 
layer (internal layer) can be made small, and prevention of noise generating is 
attained. 

[001l]Resin with a polar group is used as resin of the above-mentioned 
adhesives layer in this invention. Use of the polyolefin system resin which 
gave especially polarity is desirable. This is because it excels in adhesion with 
metal (conductor circuit). As an example of this polyolefin system resin, 
although thermosetting polyolefin resin or thermoplastic polyolefin system 
resin can be used, especially use of thermosetting polyolefin resin is preferred. 
When this Reason manufactures a multilayer printed wiring board, it will 
provide an insulating agent layer further on the adhesives layer which 
consists of polyolefin system resin, but it is because there is no modification by 
hot press and there are few position gaps of a viahole, when polyolefin system 
resin by the side of a lower layer is a thermosetting thing. In the case of heat 
plasticity type polyolefin resin, a fracture toughness value is high and it excels 
in the effect which controls the crack which originates in the difference of a 
coefficient of thermal expansion with a conductor circuit and resin at the time 
of a thermo cycle, and is generated. As for this heat plasticity type polyolefin 
resin, it is preferred that the melting point is not less than 200 **. Although 
this Reason provides a solder layer and a solder bump in a printed wired board 
for mounting, it is because heating is needed for not less than 200 ** and 
melting of an adhesives layer can be prevented at the time of this heating, in 
order to form a solder layer and a solder bump. 

[00 12] What has structure as shown in the following 1 - 4 as the above- 
mentioned polyolefin system resin used as resin for adhesives layers in this 
invention is preferred. 

1. Resin which consists of one sort of repeating units shown with the following 
structural formula. 
[Chemical formula l] 



2. Resin which consists of that in which two or more kinds from which it 
differs of the repeating units shown with the following structural formula 
carried out copolymerization. 
[Chemical formula 2] 



3. Resin which has a repeating unit shown with the following structural 
formula and in which a double bond, oxide structure, lactone structure, and 
mono or poly cyclopentadiene structure in the molecule main chain. 
[Chemical formula 3] 



4. Resin in which the resin chosen from the group of mixed resin of resin and 
thermosetting resin which are chosen from the group of the mixed resin which 
mixed two or more sorts of resin chosen from the group of the aforementioned 
1, 2, and 3, the aforementioned 1, 2, and 3 or the aforementioned 1, 2, and 3 
constructed the bridge mutually. When calling it "resin" by this invention, it is 
a concept which includes what is called "polymer" and "oligomer." 
[0013] Explain resin 1 - 3 in full detail. The Reason for adopting resin of 1 - 3 
including the structure of the repeating unit mentioned above is possible [ 
considering it as heat -hardened type polyolefine ], without reducing a fracture 
toughness value. Here, as an alkyl group adopted as X in said repeating unit, 
at least one or more sorts chosen from a methyl group, an ethyl group, a propyl 
group, an isopropyl group, a butyl group, an isobutyl group, and t-butyl group 
are desirable. Here, as unsaturated hydrocarbon of C2-C3 which are adopted 
as X in said repeating unit, at least one or more sorts chosen from CH2=CH-, 
CH2CH=CH-, CH2=C(CH3)-, and an acetylenic group are desirable. 
[00 14] As an oxide group adopted as X in said repeating unit, an epoxy group 
and a propoxy group are desirable and at least one or more sorts chosen from 
beta-lactone group, gamma-lactone group, and delta-lactone group are 
desirable as a lactone group. The Reason for adopting unsaturated 
hydrocarbon of C2-C3, an oxide group, a lactone group, and a hydroxyl group 
as X in a repeating unit is that reactivity is high and it is easy to construct a 
bridge in the resin (in this case, oligomer) containing these functional groups. 
The Reason for setting n to 1-10000 is that it will become solvent insolubility 



and will become difficult to treat if n exceeds 10000. In resin of the 
aforementioned 3, that in which the repeating unit shown with the following 
structural formula and the repeating unit of -(CH=CH) m - or -(CH2 _ CH=CH- 
CH2) m ■ carried out copolymerization as a double bond structure in a molecule 
main chain is good. Here, m is set to 1-10000. 
[Chemical formula 4] 



In resin of the aforementioned 3, epoxy structure is good as an oxide structure 
of a molecule main chain. As a lactone structure of a molecule main chain, 
beta-lactone and gamma-lactone structure are desirable. As a mono and 
polycyclopentadiene of a molecule main chain, the structure chosen from a 
cyclop entadiene and bicyclopentadiene is employable, said copolymerization ■- 
a repeating unit ■• ABAB - the case where alternating copolymerization is 
carried out like ... a repeating unit - ABAABAAAAB - AAAABBB when 
carrying out random copolymerization like ... there is a case like ... where 
block copolymerization is carried out. 

[0015]Next, resin of 4 is explained. Resin of 4 is the resin in which resin 
chosen from a group of mixed resin of resin and thermosetting resin which are 
chosen from a group of mixed resin which mixed two or more sorts of resin 
chosen from a group of the aforementioned 1,2, and 3, the aforementioned 1, 
2, and 3 or the aforementioned 1, 2, and 3 constructed the bridge mutually. 
When mixing two or more sorts of resin chosen from a group of the 
aforementioned 1, 2, and 3 among these, resin powder is dissolved in an 
organic solvent, or thermofusion is carried out, and it mixes. Also when mixing 
resin and thermosetting resin which are chosen from a group of the 
aforementioned 1, 2, and 3, resin powder is dissolved in an organic solvent and 
it mixes. In this case, it is desirable to use at least one sort chosen from heat- 
hardened type polyolefin resin, an epoxy resin, phenol resin, polyimide resin, 
and bismaleimide triazine (BT) resin as thermosetting resin to mix. 
[0016]When you make resin chosen from a group of the aforementioned 1,2, 
and 3 construct a bridge mutually, let a double bond in unsaturated 
hydrocarbon of C2-C3, an oxide group, a lactone group, a hydroxyl group, and 
a molecule main chain, oxide structure, and lactone structure be the joint 
hands for bridge construction, by introducing few polar groups, polyolefin 
system resin can boil adhesion with a conductor circuit markedly, and can 
raise it. 3 or less and a dielectric dissipation factor have a dielectric constant 
lower than 0.05 or less and an epoxy resin, and there is no propagation delay 



also by a signal of high frequency. Heat resistance is also equal compared with 
an epoxy resin, and exfoliation of a conductor circuit is not seen with solder 
melting temperature, either. As an introducing method of a polar group, a 
method of carrying out denaturation processing with unsaturation aliphatic 
carboxylic acid or its anhydride is common. As unsaturation aliphatic 
carboxylic acid, maleic acid, itaconic acid, citraconic acid, acrylic acid, and 
these acid anhydrides are desirable. A Sumitomo 3M trade name 1592 is 
mentioned as a commercial item with polarity used by this invention of heat - 
hardened type polyolefin resin. 

[0017]Next, as for the insulating agent layer formed on the above-mentioned 
adhesives layer, in this invention, it is preferred to constitute from 
thermosetting resin, thermoplastics, or these compound resin. As the 
thermosetting resin, it may be sensitization-ized if needed, for example, as 
thermosetting resin, At least one sort chosen from heat -hardened type 
polyolefin resin, an epoxy resin, polyimide resin, phenol resin, bismaleimide 
tor gin resin, the heat-hardened type polyolefin resin of non-polarity, and 
arylation polyphenylene ether (Asahi Chemical A -PPE) can be used. 
[0018]On the other hand as an example of thermoplastics, a polymethyl 
pentene (PMP), Engineering plastics, such as polystyrene (PS), polyether 
sulphone (PES), polyphenylene ether (PPE), and a polyphenylene sulfide 
(PPS), and thermoplastic polyolefin resin of non-polarity can be used. The 
melting point especially As not less than 200 degrees C heat plasticity type 
polyolefin resin, the Mitsui Chemicals trade name TPX (melting point 240 
degrees C) and trade name SPS made from the Idemitsu petrochemistry 
(melting point 270 degrees C) can be used. X [ in / in the TPX / said repeating 
unit ] is resin of an isobutyl group, and SPS is an example of the resin in 
which the X concerned has syndiotactic structure by a phenyl group. 
[0019]In this invention, the above-mentioned insulating layers may be the 
adhesives for nonelectrolytic plating. Especially as an example of these 
adhesives for nonelectrolytic plating, a heat resistant resin particle of 
fusibility has optimal thing which it comes to distribute in acid or heat 
resistant resin which is not hardened [ poorly soluble ] to an oxidizer to acid or 
an oxidizer by which curing treatment was carried out. dissolution removal of 
the heat resistant resin particle is carried out by processing it with acid and 
an oxidizer -■ the surface - an octopus -- it is because a roughened surface 
which consists of a jar-like anchor is formed. 

[0020]As said heat resistant resin particle which is used in the above- 
mentioned adhesives for nonelectrolytic plating and by which especially curing 
treatment was carried out, ** Floe which mean particle diameter condenses 
heat resistant resin powder of 10 micrometers or less, and ** mean particle 
diameter made condense heat resistant resin powder of 2 micrometers or less, 
Heat-resistant powdered resin powder and mean particle diameter whose 
mean particle diameter is 2-10 micrometers ** A mixture with heat resistant 
resin powder of 2 micrometers or less, ** False particles to which one sort is 
made to come to adhere even if the surface of heat resistant resin powder 



whose mean particle diameter is 2-10 micrometers has little mean particle 
diameter either as for heat resistant resin powder of 2 micrometers or less or 
inorganic powder, ** It is desirable for heat-resistant powdered resin powder 
and mean particle diameter whose mean particle diameter is 0.1-0.8 
micrometer to exceed 0.8 micrometer, and to use a mixture with heat resistant 
resin powder below 2 micrometers and heat-resistant powdered resin powder 
whose ** mean particle diameter is 0.1-1.0 micrometer. It is because these can 
form a more complicated anchor. A thing which is chosen from an epoxy resin 
stiffened with an amine system hardening agent and amino resin as an 
example of the above-mentioned heat resistant resin powder and which use 
one sort few is desirable. This is because it decomposes and is easy to dissolve 
from an oxidizer or acid. 

[0021] On the other hand, it is desirable to use at least one sort chosen from an 
epoxy resin, phenol resin, bismaleimide triazine resin, and polyimide resin 
which were stiffened with an imidazole hardening agent as an example of heat 
resistant resin. The depth of a roughened surface is good to be referred to as 
Rmax=0.01-20micrometer, in order to secure adhesion. In a semiadditive 
process, 0.1-5 micrometers is especially good. It is because an electroless 
plating film is removable, securing adhesion. Now, in this invention, on the 
above-mentioned insulating agent layer, an adhesives layer which is further 
excellent in adhesion with metal is provided, and it is good for it also 
considering a resin insulating layer between what is called layers as three 
layers. This is for improving the adhesion of a resin insulating layer between 
layers, and the upper (outer layer) conductor circuit. 

[0022]In this invention, a conductor circuit may be formed via a roughened 
layer on an adhesives layer for nonelectrolytic plating, the [ of the long period 
type periodic table ] - the [ from 4A fellows ] ■■ it may form on a resin 
insulating layer between layers in which a metal layer which consists of the 
4th - an element of the 7th cycle, aluminum, or at least one sort of metal 
chosen from among tin to IB fellows was formed, or an adhesives layer for 
nonelectrolytic plating. Especially a layer of these metal is because adhesion 
with various resin is excellent. 

[0023]the [ said ] - the [ from 4A fellows ] - it is desirable to use at least one 
sort chosen from nickel, Co, Cr, Ti, and the precious metals as metal chosen 
from an element of the 4th - the 7th cycle to IB fellows. As the precious metals, 
Pd, Au, and Pt are preferred. As for thickness of this metal layer, it is desirable 
to be referred to as 0.02 micrometer - 0.2 micrometer. If this Reason is made 
into a thickness of 0.02 micrometers or more, the adhesion of a resin 
insulating layer between layers and a conductor circuit is securable, It is 
because stress not only can prevent a crack which becomes a cause and is 
generated, but will, on the other hand, tend to carry out etching removal of the 
metal layer between conductor circuits after conductor circuit formation when 
a metal layer is formed by sputtering if it is 0.2 micrometer or less. The above- 
mentioned metal layer is formed by methods, such as nonelectrolytic plating, 
electrolysis plating, sputtering, vacuum evaporation, and CVD. 



[0024]Next, how to manufacture the multilayer printed wiring board 
concerning this invention is explained. 

(l) First produce the inner layer conductor circuit formation board in which 
the inner layer copper pattern was formed on the surface of the substrate. As 
an example of this substrate, at least one sort chosen from a glass epoxy board, 
a polyimide substrate, a bismaleimide triazine resin substrate, a fluororesin 
board, and a polyolefin resin board is used. Formation of the copper pattern to 
this substrate is performed by etching copper clad laminate, formation of the 
through hole to this substrate should put on a breakthrough with a drill first -- 
nonelectrolytic plating is performed and formed in the wall surface and copper 
foil surface of this breakthrough. As the nonelectrolytic plating, copper plating 
is good, like a fluorine resin substrate, when the covering power of plating is a 
bad substrate, it is preferred to perform surface treatment processing of 
pretreatment liquid (trade name tetra-- dirty), plasma treatment, etc. which 
consists of organic acid etc. Electrolysis plating for thickness attachment is 
performed after the above-mentioned nonelectrolytic plating. Copper plating is 
recommended to this electrolysis plating. 

[0025]As a desirable example of this invention, roughening treatment of the 
surface of a through hole wall and an electrolysis plating film is carried out. 
This roughening treatment has some which carried out spray treatment of the 
mixed water solution of melanism (oxidation) -reduction processing, organic 
acid, and the second copper complex, and performed it, or performed the 
needlelike alloy plating of the copper-nickel phosphorus, and were made into 
the roughened layer. Filled up with conductive paste in a through hole if 
needed, further, a wrap conductor layer (through hole coated- conductors layer) 
may be provided, and this conductor layer forms this conductive paste with 
nonelectrolytic plating or electrolysis plating. 

[0026] (2) Provide the resin insulating layer between layers on the inner layer 
conductor circuit formation board which finished processing of the above (l). 
An adhesives layer is formed first. This adhesives layer is formed by applying 
non-sclerosing solution, or carrying out heat pressing of the resin of film state, 
and laminating it. At this time, the adhesives layer is formed in one field of an 
insulating agent layer (build-up), the adhesives layer side may be forced on a 
substrate, and heat pressing of this build-up layered product may be carried 
out, and it may be formed so that it may mention later. Subsequently, an 
insulating agent layer is formed on the above-mentioned adhesives layer. 
Formation of this insulating agent layer is formed by applying non-sclerosing 
solution on an adhesives layer, or carrying out heat pressing of the film like 
resin, and laminating it. It is good also as an insulating agent layer to carry 
out heat pressing of the resin film which provided the metal layer. It is good 
also as three layers to provide an adhesives layer further on this insulating 
agent layer if needed. 

[002 7] (3) Next, in order to secure an electrical link with a lower layer 
conductor circuit to the above-mentioned resin insulating layer between 
layers, provide an opening in an insulating agent layer. Drilling of this 



opening is performed in a laser beam. At this time, the laser beam used has 
carbon dioxide gas laser, ultraviolet laser, excimer laser, etc. A ********** ca se 
performs desmear treatment in a laser beam. Desmear treatment can be 
performed using the oxidizer which consists of solution, such as chromic acid 
and a permanganate, and may be processed by oxygen plasma, the mixed 
plasma of CF4 and oxygen, corona discharge, etc. It is advantageous in order 
to tend to carry out next CVD and PVD processing, since especially the mixed 
plasma of CF4 and oxygen can introduce hydrophilic radicals, such as a 
hydroxyl group and a carbonyl group, into the resin surface. 
[0028] (4) the [ which was mentioned above on the surface of the resin 
insulating layer between layers in which the opening was formed / account ] -■ 
the [ from 4A fellows ] - form the metal layer which consists of at least one 
sort of metal chosen from the 4th - the element of the 7th cycle, aluminum, 
and tin to IB fellows with PVD or a CVD method. As PVD, vacuum deposition, 
such as sputtering and ion beam sputtering, is mentioned concretely. As a CVD 
method, ARIRUSHIKURO pentadiphenylpalladium, PE-CVD (Plasma 
Enhanced CVD) etc. which use organic metals (MO), such as dimethyl gold 
acetyl acetate, tin tetramethyl acrylonitrile, and dicobaltooctacarbonyl 
acrylonitrile, as a feed material are mentioned concretely. If the insulating 
agent layers which constitute the resin insulating layer between said layers 
are the adhesives for nonelectrolytic plating, they will perform surface 
roughening. For example, if it is the adhesives for nonelectrolytic plating with 
which acid or the oxidizer which was mentioned above, and by which curing 
treatment was carried out comes to distribute the heat resistant resin particle 
of fusibility in acid or the heat resistant resin which is not hardened [ poorly 
soluble ] to an oxidizer, dissolution removal of the heat resistant resin particle 
is carried out by processing with acid and an oxidizer ■■ the surface •• an 
octopus •- the roughened surface which consists of a jar- like anchor is formed. 
[0029] (5) in the above (4) - the ■■ the [ from 4A fellows ] - when the metal 
layer which consists of at least one sort of metal chosen from the 4th - the 
element of the 7th cycle, aluminum, and tin to IB fellows is provided, provide 
the electroless plating film of a next step, and a metal layer of the same kind 
by sputtering etc. This is in order to improve compatibility with an electrolysis 
plating film. Specifically, it is desirable to provide a copper layer by sputtering. 
[0030] (6) Next, perform nonelectrolytic plating on the above-mentioned metal 
layer. This nonelectrolytic plating has the optimal copper plating, and it makes 
it a thickness of 0.1 -5 micrometers. This Reason is for carrying out etching 
removal, without spoiling the function as a conductive layer of electrolysis 
plating performed behind. Next, plating resist is formed. A photosensitive dry 
film is laminated, plating resist is exposed, and the development of it is carried 
out and it is performed. Next, electrolysis plating is performed by making an 
electroless plating film into a plating bar, and thickness attachment of the 
conductor circuit is carried out. As for an electrolysis plating film, 5-30 
micrometers is good. 

[003 lithe [ under the electroless plating film after exfoliating plating resist, 



and/or plating resist ] - the [ from 4A fellows ] ■• it is considered as the 
conductor circuit which carried out etching removal of the metal layer which 
consists of at least one sort of metal chosen from the 4th - the element of the 
7th cycle, aluminum, and tin, and became independent to IB fellows. As the 
etching reagent, persulfate solution, such as a sulfuric acid-hydrogen-peroxide- 
solution solution, ammonium persulfate, sodium persulfate, and potassium 
persulfate, ferric chloride, the solution of a cupric chloride, chloride, nitric 
acid, heat dilute sulfuric acid, etc. can be used. The printed wired board 
multilayered by repeating the process of aforementioned (2) - (6) if needed is 
obtained. Although the above explanation is the example which formed the 
conductor circuit with the semiadditive process, it can also adopt a fully 
additive process as a manufacturing method of this invention. 
[0032] 

[Working example] (Working example 1) 

(1) At 12 micrometers, the thickness of the copper foil 2 made BT resin copper 
clad laminate whose thickness of the core substrate 1 is 0.8 mm the charge of a 
start material (drawing 1 a). First, after it shall etch this copper clad laminate 
with sulfuric acid / hydrogen-peroxide -solution solution and thickness shall be 
3 micrometers, Carried out drill drilling, and provided the opening ( drawing 1 
b), next palladium tin colloid was made to adhere, nonelectrolytic plating was 
performed for 30 minutes with the degrees of solution temperature of 70 ** by 
the following presentation, and a 0.7-micrometer electroless plating film was 
formed in the entire substrate. 
[Electroless plating liquid] 

EDTA 150 g/1 copper sulfate 20 g/lHCHO 30 ml/lNaOH 40 g/lalpha and alpha'- 

bipyridyl 80 mg/lPEG 0. 1 g/1 [nonelectrolytic plating conditions] 

It is 70 degrees C in the degrees of solution temperature, and is 30 minutes. 

[0033] Subsequently, electrolytic copper plating for thickness attachment was 

performed on the following conditions, and the 15 -micrometer- thick 

electrolytic copper plating film was formed ( drawing 1 c). 

[Electrolysis plating liquid] 

Sulfuric acid 180 g/1 copper sulfate 80 g/1 additive agent (ATOTEKKU Japan 

trade name KAPARASHIDO GL) 

1 ml/1 [electrolysis plating conditions] 

Current density 1 A/dm 2 time 30-minute temperature Room 
temperature [0034] (2) NaOH (10 g/1), NaC10 2 (40 g/1) after washing a substrate 
in cold water and drying, An oxidation bath (melanism bath), NaOH (10 g/1), 
and NaBH4 (6 g/1) were made into the reduction bath for Na3PC>4 (6 g/1), and 
the roughened layer 4 was formed in a conductor circuit and all the surfaces of 
the through hole 3 ( drawing 1 d). 

[0035] (3) And by screen -stencil, it was filled up with the conductive paste 5 
including a copper grain child in the through hole 3, and it was dried and 
stiffened (drawing 1 e). By belt sander polish using the belt abrasive paper 
(made by Sankyo Rikagaku) of #400, the paste 5 overflowing from the 
roughened surface 4 and the through hole 3 was removed, and the flattening of 



the surface was carried out. Subsequently, in order to remove the crack by said 
belt sander polish, buffing was performed until it was set to 3 micrometers in 
thickness. 

[0036] (4) After the above (3) gave the palladium colloid catalyst to the 
substrate face which carried out the flattening in accordance with the 
conventional method, the 0.6 -micrometer-thick non-electrolytic copper plating 
film 6 was formed by performing nonelectrolytic plating ( drawing 1 f). 
[0037](5) subsequently - performing electrolytic copper plating on condition of 
the following, and forming a 15-micrometer-thick electrolytic copper plating 
film - the thickness of the conductor layer 6 - the wrap conductor layer 6 was 
formed for the conductive paste 5 which attached and with which the through 
hole 3 was filled up. Since this conductor layer 6 functions as a voltage plane 
and a ground layer, a pattern does not become but is a plain-like. 
[Electrolysis plating liquid] 

Sulfuric acid 180 g/1 copper sulfate 80 g/1 additive agent (ATOTEKKU Japan 
trade name KAPARASHIDO GL) 
[Electrolysis plating conditions] 

Current density 1 A/dm 2 time 30-minute temperature Room temperature 
[0038](6) It laminated to both sides of the substrate 1 by pressure 10 kg/cm 2 , 
carrying out temperature up of the 5 -micrometer-thick heat-hardened type 
polyolefin resin sheet (Sumitomo 3M trade name 1592) to the temperature of 
50-180 degrees C, and the adhesives layer 7 was formed in them ( drawing 2 a). 
[0039](7) Further, the following 1- 3 were mixed and the adhesives for 
nonelectrolytic plating for the insulating agent layers 8 were obtained. 

1 . The acrylic ghost of cresol novolak type epoxy resin (the Nippon Kayaku 
make, molecular weight 2500) 25% 35 weight sections, They are photosensitive 
monomer (Toagosei make, ARONIX M315) 3.15 weight section, defoaming 
agent (Sannopuko make, S-65) 0.5 weight section, and NMP 3.6 Stirring 
mixing of the weight section was carried out. 

2 . - polyether sulphone (PES) 12 weight section and an epoxy resin particle 
(Mitsuhiro " transformation- - make.) mean particle diameter [ ] of a polymer 
pole -- a 1.0 -micrometer thing ■■ 7.2 weight section and mean particle diameter 
[ ] - - after mixing 3.09 weight sections for a 0.5 -micrometer thing, NMP30 
weight section was added further and stirring mixing was carried out by the 
bead mill. 

3 . The amount part of imidazole hardening agent (made in [ Shikoku 
Chemicals ], 2E4 MZ-CN) duplexs, the amount part of photoinitiator (Ciba- 
Geigy make, IRGACURE T907) duplexs, and photosensitizer (the Nippon 
Kayaku make, DETX-S) 0.2 Stirring mixing of a weight section and the NMP 
1.5 weight section was carried out. 

[0040] (8) These adhesives for nonelectrolytic plating are applied by a roll 
coater on an adhesives layer, After neglecting it for 20 minutes by a horizontal 
state, perform desiccation for 30 minutes at 60 degrees C, and it exposes by 
3000 mJ/cm 2 with an ultrahigh pressure mercury lamp. It hardened by 
carrying out heat -treatment of an hour at 100 degrees C, after that 5 hours at 



150 degrees C, the 30- micrometer-thick insulating agent layer 8 was 
laminated, and the resin insulating layer between layers was formed ( drawing 
2b). 

[0041] (9) The opening 9 50 micrometers in diameter was formed in the resin 
insulating layer between layers in carbon dioxide gas laser with a wavelength 
of 10.4 micrometers ( drawing 2 c). 

[0042](10) The substrate in which the opening 9 for viahole formation was 
formed is immersed in chromic acid for 19 minutes, and dissolution removal of 
the epoxy resin particle which exists in the adhesives layer agent surface for 
nonelectrolytic plating is carried out, The surface of the adhesives layer 
concerned was roughened (10 shows a roughened surface), and after being 
immersed in the neutralized solution (made by SHIPUREI) after that, it 
rinsed (drawing 2 d). 

[0043] (11) The catalyst core was given to the surface of the insulating agent 
layer 8 using the adhesives for nonelectrolytic plating, and the opening 9 for 
viaholes by giving a palladium catalyst (product made from ATOTEKKU) to 
the substrate which performed the surface roughening process (a roughening 
depth of 3 micrometers) ( drawing 3 a). 

[0044](12) The substrate was immersed during the non-electrolytic copper 
plating bath of the presentation shown below, and the 0.6 -micrometer-thick 
non-electrolytic copper plating film was formed in the whole split face. At this 
time, since the plating film was thin, unevenness was observed on the 
electroless plating film surface. 
[Nonelectrolytic plating solution] 

EDTA 150 g/l copper sulfate 20 g/lHCHO 30 ml/lNaOH 40 g/lalpha and alpha'- 
bipyridyl 80 mg/lPEG 0.1 g/l [nonelectrolytic plating conditions] 
It is 70 degrees C in the degrees of solution temperature, and is 30 minutes. 
[0045](13) The commercial photosensitive dry film was stuck on the non- 
electrolytic copper plating film, the mask was laid, the development was 
carried out by exposure and 0.8% sodium carbonate by 100 mJ/cm 2 , and 15- 
micrometer-thick plating resist was provided ( drawing 3 b). 
[0046](14) After ranking second and rinsing a substrate with 10-35 ** water, 
electrolytic copper plating was performed on condition of the following, and the 
15 -micrometer-thick electrolytic copper plating film 13 was formed ( drawing 3 
c). 

[electrolysis plating solution] 

Copper sulfate 180 g/l copper sulfate 80 g/l additive agent (made in Adtec 
Japan, a trade name: KAPARASHIDO GL) 
1 ml/1 [Electrolysis plating conditions] 

Current density 1 A/dm 2 time 30-minute temperature Room temperature 
[0047](15) And after carrying out the strip of the plating resist 12 by KOH 5%, 
Dissolution removal was carried out by etching using the mixed liquor of 
sulfuric acid and hydrogen peroxide of the electroless plating film under the 
plating resist 12, and the conductor circuit 14 (a viahole is included) with a 
thickness of 15 micrometers which consists of a non-electrolytic copper plating 



film and an electrolytic copper plating film was formed ( drawing 3 d). 
[0048] (Working example 2) 

(l) (1) - (6) of the working example 1 was carried out. 

Cresol novolak type epoxy resin (the Nippon Kayaku make, molecular weight 
2500) (2) 35 weight sections, Defoaming agent (Sannopuko make, S"65) 0.5 A 
weight section, polyether sulphone (PES) 12 weight section, The resin liquid 
which mixed the amount part of imidazole hardening agent (made in [ Shikoku 
Chemicals ], 2E4 MZ-CN) duplexs and NMP30 weight section was applied to 
the polyethylene terephthalate film, desiccation for 30 minutes was performed 
at 60 degrees C , and the insulating resin film was prepared. 
The above-mentioned resin film was laminated on the substrate of (3) and (l), 
heat pressing was carried out by the pressure of 10 kg / cm 2 , carrying out 
temperature up to the temperature of 50-180 degrees C, and the insulating 
agent layer 8 was formed. 

(4) It laminated to both sides of the substrate by the pressure of 10 kg / cm 2 , 
carrying out temperature up of the 5 -micrometer- thick heat-hardened type 
polyolefin resin sheet (made in Sumitomo 3M: trade name 1592) to the 
temperature of 50-180 degrees C, adhesives layer 7' was provided in them, and 
the resin insulating layer between layers was formed in them. 

(5) The opening for viaholes was provided in the above-mentioned resin 
insulating layer between layers by carbon dioxide gas laser like the working 
example 1. 

(6) Sputtering which targeted nickel was performed on condition of for [ 
atmospheric pressure / of 0.6 Pa /, temperature / of 100 degrees C /, voltage 
200W, and time ] 5 minutes, and Ni membrane was formed in the above- 
mentioned resin insulating layer surface between layers. SV-4540 by Japan 
vacuum-technology incorporated company was used for the equipment for 
sputtering. The thickness of the formed Ni-metal layer 15 was 0.1 micrometer. 

(7) The sputtering of the 0.05" micrometer-thick Cu was further carried out to 
the substrate which finished said processing. Conditions targeted Cu and were 
for [ atmospheric pressure / of 0.5 Pa /, temperature / of 100 degrees C /, 
voltage 200W, and time ] 1 minute. Subsequently, non -electrolytic copper 
plating was performed and the 0.7 -micrometer-thick non-electrolytic copper 
plating film was formed. 

(8) The commercial photosensitive dry film was stuck on both sides of the 
substrate in which said copper layer was formed, the photomask film was laid 
in them, the development was carried out to them by exposure and 0.8% 
sodium carbonate by 100m J/cm 2 , and 15 -micrometer -thick plating resist was 
provided in them. 

(9) Said electrolysis plating was performed further, the 15 -micrometer-thick 
electrolysis plating film was formed, and thickness attachment of a conductor 
circuit and plating restoration of the viahole were performed. 

(10) After carrying out the strip of the plating resist by KOH 5%, it etches with 
sulfuric acid, hydrogen peroxide mixed liquor, and the mixed liquor of nitric 
acid and chloride, The conductor circuit 16 (a viahole is included) with a 



thickness of 16 micrometers which carries out dissolution removal of copper 
under plating resist and the nickel layer, and consists of a non -electrolytic 
copper plating film and an electrolytic copper plating film was formed 
(drawing 4) . 

[0049] (Working example 3) Although it is the same as that of the working 
example 1, (l) Provide plating resist after the process of - (4), carry out (5), and 
plating resist is removed further, It is considered as the conductive pattern 
which removed the electroless plating film and became independent with 
sulfuric acid/hydrogen peroxide solution, It laminated to both sides of this 
substrate by the pressure of 10 kg / cm 2 , carrying out temperature up of the 5- 
micrometer-thick heat -hardened type polyolefin resin sheet (made in 
Sumitomo 3M: trade name 1592) to the temperature of 50-180 degrees C, and 
the adhesives layer which follows a conductive pattern was provided in them 
(drawing 5) . 

[0050] (Comparative example l) Although it was the same as that of the 
working example 1, the thickness of adhesives was 50 micrometers and 180 
micrometers and the opening for viaholes were 200 micrometers the thickness 
of the resin insulating layer between layers. 

[0051] (Comparative example 2) Although it was the same as that of the 
working example 1, the thickness of the adhesives layer was 0.5 micrometer 
and 10 micrometers and the opening for viaholes were 30 micrometers the 
thickness of the resin insulating layer between layers. 
[0052] (Comparative example 3) Although it was the same as that of the 
working example 1, the thickness of the adhesives layer was 1.0 micrometer 
and 30 micrometers and the opening for viaholes were 50 micrometers the 
thickness of the resin insulating layer between layers. It carried out. 
[0053] (Comparative example 4) Although it was the same as that of the 
working example 1, the thi ckness of the adhesives layer was 9 micrometers 
and 30 micrometers and the opening for viaholes were 50 micrometers the 
thickness of the resin insulating layer between layers. It carried out. 
[0054] (Evaluation of an working example and a comparative example) About 
the multilayer printed wiring board obtained by the working example and the 
comparative example. -The thermo -cycle (HC) examination on the conditions of 
1000 cycles was done at 55 ** - 125 ** (3 minutes each), and the existence of 
the noise at the time of making a signal (the existence of exfoliation with a 
conductor layer (the upper and lower layer conductor circuit) and the resin 
insulating layer between layers, 50 GHz, and 500 GHz) spread was measured. 
Measurement of the existence of a noise was performed by observing an input 
waveform and an output wave with product SSmade from IWATSU-570S 
synchroscope. The result is shown in Table 1. Even if it did the heat cycle test 
of 1000 cycles about the working examples 1, 2, and 3, exfoliation of a 
conductor layer was not observed as shown in Table 1, but exfoliation all 
generated the comparative examples 1-4. In the examination about the high 
frequency characteristic of 500 GHz, the effect excellent in especially the thing 
that used the polyethylene terephthalate film and the polyolefin resin sheet as 



a resin insulating layer between layers was accepted. 

[0055] 

[Table 1] 



[0056] 

[Effect of the Invention] Generating of a noise can be controlled in the use 
under a high frequency band, without exfoliation with a conductor circuit and 
the resin insulating layer between layers arising according to the printed 
wired board of this invention, as explained above. 
[Brief Description of the Drawings] 

[Drawing lj lt is a mimetic diagram showing the manufacturing process of the 
multilayer printed wiring board concerning the working example 1. 
[Drawing 2] It is a mimetic diagram showing the manufacturing process of the 
multilayer printed wiring board concerning the working example 1. 
[Drawing 3] It is a mimetic diagram showing the manufacturing process of the 
multilayer printed wiring board concerning the working example 1. 
[Drawing i] It is a structure illustration of the multilayer printed wiring board 
concerning the working example 2. 

[Drawing 5] It is a structure illustration of the multilayer printed wiring board 
concerning the working example 3. 
[Explanations of letters or numerals] 

1 Core substrate 

2 Copper foil 

3 Through hole 

4 Roughened layer 

5 Conductive paste 

6 Conductor layer 

7 and 7' adhesives layer 

8 Insulating agent layer 

9 The opening for viahole formation 

10 Roughened layer 

1 1 Catalyst core 

12 Plating resist 

13 Electrolytic copper plating film 



14 Conductor circuit 

15 Ni-metal layer 

16 Conductor circuit 
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t>x.t°*y®mictt<Tmm%<, ¥mmmumxt> urn ®¥mmmo i im&j : <DMm'mm®^ © 

a, fflaiiiAi^f>^foi*ftTfttit ®^es^2~io/£mo»«nti»*«fiii^* 

ti, s/h^nvB, 7f'J^ @¥^iS^2~io^m©B^[48fflg^©gffitcTO 

^ cn6©Wtek»*^*U\ ftfe, IM^2/xmKTOB«^l^*S/c«ft£»*CDV^ 

sn«att*Kfo«ns{fcSi* u ^ b7 ^ -r n*^>ft < 1 1. 1 iwiJ^t^aw, 

f: LTti, tt^X U -xAlMfp* 1 5 9 2 A^lf 6 50 i^fig^ 0 . 1-0. 8 /x m©Biitt©*fflg^*t¥ 



(6) 

9 

* t ©?g£1%, ®¥mim % o . i ~ i . o ii moHfRt 
fM»*©tfUi: bTfi, 73 v^fttWTHfcSefc 

[0 0 2 1 ] -7j, I^tt8fl©0!lfc LT«, 

-/Wt#JT®{t2€/cx**y®^, 7x/-;Msf io 

5Sffft£'>*< i:t> i«*ffl^3<:fctfl*U\, * 
fc, fflfcffiOSSti, t&ttt*Bt£-f3fc&K, Rma 
x = 0. 0 1-20 (imit§C*Ul\ «Ffc-fe57f 
^f^STIi, 0. l~5/imA<<J:^o fS*tt*JH« 
Loo, jRll)B46of«l*K4-etS*^T'feSo 2 

ttm mm mmtnmy&mtzk&xib 20 

[0 0 2 2] ftfe, *»93Cfe^T, «ft0K«> ft* 
T'^4~35 7Mlffi©7C^, 7;b5~7A, ^/c«T-f03 

m±.m&LTt>&y<\ ctit><Dm<Dmz, mm 
mtmmm^mx^t^xh^ 

[0 0 2 3] tJIB^4Affi*^Sl BST*S4~S7« 30 
fflOTCSR*^Stfn«^Si:LTa, Ni, Co, C 

r , t i , is&ummfrt>mi$n%'p% < 1 1 1 a* 

ffl^Li*1SU\ »£«tbm Pd, Au, 
Pttf#£U\, il©£Jl«©J9&«, 0. 0 2 

(im~0. 2ftmfcT3<:i:tfg$U\, COSfttt, 

o. o 2/im«±©^tct5t, MmmmmMm 
fc®®t<Dmmmut%L.ttfv%, -7?, o. 2 

t5£ttT*<, #ft@SgffMfc^0TOO#SS 40 
4iyfymSLW*5'!!*5. ft*5, ±H3^S 

sa, tt«»46^f, «#«>ot, x^7^y>^'\ i 
[0024] nn, *%mcfrfr%%s7v y hsaw 

(l) £f, SlgoSffifcrtHSi^-vfcJftSLfcrt 

5 f- by 7 5; y^siss, 7 7 fflstfliafi , # y * v 
-?4 ymmm^hmi^'^i < 1 1> 1 s^e^s. so 
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£©S1£'\©g^->©ffMW:> §ffiIM££xyf- 
yfLXfioo c©S1£^©x;l/-#-;l/©flM 
ii, $1* FU;l/t?Sl?Lfcgtt, £©K1?L©§«J: 

±ia&«#fco £©&£«» Iffttt©fc45©ll 
[0 0 2 5] *fP£©#$UM^ LTii, 

timtsxvnMisbomvmzmmmtZo £© 
m\mimt, mt mit) -mmm, ^wmtmrm 

$vl/- 0 A,©§tt*££ft o f £It o TfflfkS t b fc © 

ftfc\ &gtiSbTx;b-*-;brt£«»*^ 

(x;b-*-/«lffti) £13tfTfcJ:<, £©»{* 
*ti*«B«>o £ fe b < (i««i6-p tHCTfcdW 5„ 
[0 0 2 6] ( 2) ±IB ( 1 ) 

*cklcJ:»)JgiS*n*. ft*, COfctt, 

77 7°) btfct, c©lf;UF7'y^HHi{**Sai9Jl 

^T, ±l2SSSJS±Kif6«?fiJS^JI5fiE-r5o COlfi^ 

syi©ffMii, mmm±icmmmt5Lk*), 7 

mztiZo s/c, mmmmc®m7 4 
is&LxmmtLx*>&\<\ set, ^stctsbc 

[0 0 2 7] (3) ^c±|B«F^llfeli«t, Tl© 

ttb/ci^i, TX5 7«ia%ffao fx = 7Ma«, 

*figfflLT?T3ci:tf-e£, trc«77XV, C F 4 
t ®* ©^7*7 X^aa - t/Slft ff T-®S b X fe J; 
l\ f#icCF4 t^©rI^7 , vXvtt, ^lUffit, 

A^T' 1 5 ©T\ t*© C V D ^ P V D ffla*< b Jf>fl 
46, WfiJT'SSo 

[0028] (4) mim&LTzwmmmmv 



11 

fiEtSo pv Datum x^y^yyy, 

;W ^ iv"7 A , i/ ?l a -)l K 7 -tr 7 -b r- F , 
XXf F 7 f-^7 * U n x F U ;k ->*n^;I/ h * ^ # 
*;U3p-;l/7^Un^hU;l/ftHO^«^H (MO) * 
«$&«^T§PE-CVD (Plasma Enhanced CVD)ft 
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tfSBKJ&CTffiE (2) ~ (6) Olg^SDltCt 



ffifflft^f^o Miff- tu^Lf;Sft5!iasn/i^$)?. 

[0 0 2 9] (5) ±!H (4) fcisvvc, »4AjRfr5 
SI B8re8S4~85 7l»J07E^ 7;I/^^^A> tf 



*^OSGS*ffitLTfi7;U7r-CT-< , yffi 
[0 0 3 2] 

KflfcflJ] (l»ID 

(1) ffll52©SSAM 2 (ini?, 3 7gfil©JPStf 



frsmm3'>*< fcfc l?i©£Sfr?>ft3£JIl£fS 20 HiJJLLTiBnfciBtt (01b), /^7A-7 



HCHO 
NaOH 



[0030] (6) ±m£m±imnMtbo 

<X 0. l~5(im<DS*ttS 0 LOlfta, fttfr 

5 -3 $ ©*«ji t b T©(tt Mft a c t ft < , 

^^^W^^-FLTSft, IflMbT'ff 
5-3 0|imWl\ 

[0 0 3 1] »o*l^^h*iWltLfeft, IS* 

flHft 180 g/1 

ffiE&Sl 8 0 g/1 

»§iJ (7hr7^-»/^i S n D o££/^>FGb) 
lml/1 



Xuu-f F£tt*2*!\ TOM? 7 0 °C©$<fi« 3 
OtffHk Mf&o^J&bT. MMtO. 7jim 

EDT A 15 0 



20 g/ 

3 0ml/ 

4 0 g/ 
If tT U 8 0 m g / 

0. 1 g/ 



PEG 

[0 0 3 3] WTO&ft-eSWtCfci&OlA? 

»j*>ot£«u I?? 1 5 iim<DmMmib?mmi£ 
Ltt m 1 c ) „ 



fig 



1 A/dm 
3 0ft 



[0 0 3 4] (2) SfifczkBt^U eULftft, Na 
OH (1 0g/l) , NaCIOz (40g/l) , N 
a.PO, (6 g/1) fcftfcffi (SMkJS) , NaOH 

(1 0 g/1) , NaBH, (6 g/1 ) ZMTZfet 

ttfc (01 d) o 



[0 0 3 5] ( 3 ) * LT, ^tya»«^-X h 

5 y - vEPBiJK J: D , 3 rt(c?t« 

L, m (11 e) „ #400 <D^ 

B c «k t) , SlfciB 4 te * tf x *-;U 3 tt * m L 

50 /c^-XF5«SbT, Sffi^¥±ifbb/c„ 
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[0 0 3 6] ( 4 ) tufa ( 3 ) TTOt UftSRSSi 

$imMtb?zzmctic&t), mo. 6nm<m 
fin i8o g /i 

8 0 g/1 

[WBa^tfcflO 
««Effifi lA/drn 

ms 3 o# 

SIS Sfi 

[0 0 3 8] (6) SfilOMSK, »S5/imOg8S 
1 5 9 2) *i&fi5 0~l 8 O'C^TfffiL&^j^ 

1 o k g/cm TfiibT, &mm7*mrc m 

2a) o 

[0 0 3 9] (7) TIECD~®^I^LT^ 20 

#712500) 025 %7f U;Hfc«J*35Sl», A» 
tttyv- (SS^jSm, 7d-<y*XM315 ) 3.151 

ne, fBJSJW wy;?m. s-65) 0.5 11$, n 

MP £3.6 SlS5*fll#iiSLfco 

0. #yx~ f;l/X;V7*y (pes) 1211SI5, x# 

S 7.2110(5, 0.5/xmOt 

<D*3.09ll$*iI£L/'c&, £?>fCNMP30lig|5* 30 

<3>. ^^"V*-MM (HBHMK, 2E4MZ-CN) 21 
1& ftHttffl >UW*a.7 I- 

907 ) 211$, fttSS&J (B*{M, DETX-S) 0. 

2 11SP, NMP 1.5lt$«#g£L7Co 

[0040] (8) c<Dmmm&-D$mmimmi 

T^60°CT'30^©gjg*m\ jSKEEjkffifffC J; 030 
00nJ/c« J 1?R)tt, 100 "Cri^ffl, ^<Df£ 150"CT 

sisiacMMfctsc t\t i. OiSfbtrrf * 30/i 40 
m ©swji 8 irmmtiammitBis. i fc 

(02 b) o 

[0 0 4 1] (9)ifigl0. 4 /tmOJKK^XU— »f 
KTSHfflffilfiillUifCilg 5 0 n mOgflP 9 fcgtffc 
(12c)„ * 
tW»ftot*»«] 
«§P3 180 g/I 

6« 80 g/1 

(7Fryf5>+/<>»» iliffifc 
1 ml/1 
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* [0 0 3 7] (5) OVVT, WTO&fl^MHi&^t 
fc«U JSS 1 5 ^ra»|»|i!)^l«l, #f* 



* [0 0 4 2] (10) /U7*-MMWJn9*ffM 
L/c»fe*, *nAWci 9#HBHtU M«li6of 

fr&mifc (K2 d) o 

[0043] (in mmcsm (mitm 3 ^ m ) z 

frofefflSKWU ^7^Atti« (7hr-y^S) * 

wm 8 fcii/;^7*-;wiq 9 ©sat mm 

mifc (|3a)„ 

[0044] (12) uT£*tmmwfflitor>s 



EDTA 



ml/1 



■g/1 
g/1 



HCHO 
N a OH 

a, a' -k^Uv^U 
PEG 

70°C©?ffiSgT'30# 

[0 0 4 5] (1 3) ^iSa^ttF^7^;l/A*£2 
ItWfi&^flMDWt, VX^*«BLT, 100 mj 

/cm' o.mmirt-hvvj*vm,mmu if 

■£lSiim<Dtbr>%Ui?Zh*fflfrc (03 b) „ 
[0 0 4 6] (14) #^T\ 10~35°CO7j<1?Sfi** 

iim(onmm^m\ 3*ml/c (03 c ) „ 
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nvmis. iA/dm 2 

m 30^ 

as mm 

[0 0 4 7] (1 5) *l/C, *^SU5>XM 2*5 
% K 0 H vmm^Lk^ ZVkb-D Z h 1 2'T 

*>y=f-y?Kxmmu mmmtb^mtmm 

WLf;(13d)„ 10 
C0 0 4 8] (WIJ2) 

(1) IIWIO (1) ~ (6) *gSffiLfc„ 

(2) ^uy-;l/y#7y^l!xjJ?*>>«HB (H*faS 
SI. #712500) %35llgP, jBjsai (^>yxn^ 
S -65) 0.5 11^ *'Jx-r;I/X;l/7*> (PE 

s) i2fiigp, j^$v-n<mm mmitm. 2m 

Z-CN) 211$, NMP30Sia5*g£Lfc«f!i£*3l! 
Ux^U>f l/7*U-H7-f;Ui»lca*U 60°CT*30 

^iti7^^%iiiL/io 

(3) (l) oifiiEiiastl^^l/iijliU iB 20 
S5 0-1 SOtS-eBfiLfctfSEEftl Okg/cm 2 T 

in^/jpi+iUT, mum 8 ^istt/io 

(4) SfiOMfflfc, J?S5/im©J»KfbS!jKU*U7 
* h (ffiS 3 Ml : 1 5 9 2 ) £S 
*5 0-1 8 OlCSTSabftj^SE* 1 0kg/cm 2 T* 
WILT, Sj«ffll7' *!2tfT, llSttlllg|glM*£ 

( 5 ) mm 1 1 w«fc bT±iE*iai«iiiiesifcK» 

#X I/— if Tv W 7 #-;MB HP*RW fc. 

(6) Ni**-yyblcl/fcZ/Vy*'jyy*, ME 30 
0 . 6 P a , ififi 1 0 0 "C, Sffi 2 0 0 W, 5 #IB 
0*ftt?fTV\ N i »fg%±ISlffl1»fli»liHgffifC^ 

«j££tt!K0SV-4 5 4 0«flLfc o BftZtltcN 
i^SSl 5©jJ*fi, 0. 1 jimTfc^fco 

(7) iuEffla*lKAfcS«£ttLT, £f>{;:3>20. 

7 MC LTxlEO. 5 Pa, MS 1 0 0°C, 1E2 0 0 

W, ^l^T^^/co O^TliSSfe^a 

U i?$0. 7/imO«S»a«)^tf|g%^lSUco 40 

(8) tufEfflii^ffML/cSso^ffiK, mmmm 

BUT, lOOmJ/cm TK)t, 0. 8%^l^h'J7 

fZo 

(9) $^CftjM¥i^t%5SLT, if? 1 5/imC 
(1 0) &otb^Xh£5%K0HTl«;£L/c 
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1 6 /imO«^[H!gSl 6 (/WT*-/^ 
tr) «B#Lfe (H4) . 

[0049] &mm3) $mmi £m-&i>zt)\ 

(1) ~ (4) MgOlt, &o^/Xh£13tt, 
(5) fc^ffiU S6K»^tU^h*|»SLT, fit 

tk/mtitmyk-emmtb ^mm^L rm. i fc 
miP^-ytis oossohsk, msiimcom 
mm* <)*U74 >m->- v w 3 urn ■■ 

1 5 9 2) %?Sfi5 0~l 8 0*C*T*^iiLi5:*^£E 
til Okg/cm 2 TWLT, W^^->tCie^1-§S 

«ayi*&w-fc (as) „ 

[0050] (jt««ij 1 ) %mm 1 & 

«^iJO)i*^ 5 0 ft m U SHHSfBI»«lO)**% 1 
8 0/im, /W7*-;l/fflHP*2 00^mfctfeo 

[0051] atm 2 ) uss^j 1 1 mmx& 5 & 

S£|J1©J1 0 . 5 /imiLv lHffll«58ra©J?£ 
5:10 jim, /W7*-;l/ffliBP*3 0(nnkLfc. 

[0052] amm 3 > 1 1 mx& 3 ^ be 
mmvm* 1 . o,imtu iiHftfflgt&iMQAre 

^r3 Ojtnu /V7*-;l/fflln*5 0(irai:lft. t 
LTzo 

[0053] (ami 4 ) 1 1 mx& 5 *<, s 

•fJ«©j?*fc9,imfcU !IS8tl!l«Sl®JPSfc3 
0/xm, /W7*-;UfflilP*5 0/xmtUrc o 

[0054] (umij, j:t$^j©ff» nsfitw, mm 

Tl#^n/c^l7y > HBBJIfifCOV^T, - 5 5°C~ 1 

2 5°C (§35» t-i ooo^-r^vo^ff-eot-h 
■9--T^/V (HO HK%fTV\ »f*l (±-T»Wft0 
SS) fc*ra«t)i«5Slf:OilJ)|om 5 0GHz*5cfc 
tf50 0 GHz Ofg^%j51?^/cJi^0Dy >rxot« 

^£lWATSUS¥SS-5 7 0 S^:/*PX3-7£ 
T^I-SCfcfCfcOfr^feo * ©ISS*a 1 K^to 
aiKStt*!), 2, 3tO^Tttl00 

0 ^ * ;b£D t - f> ^ )\,m*fir> X J 
ffiillJW^^;^ JtflHH 1 ~4«^fnfc» 
i^ttfe. 5 0 0 G H z Olflig^fttfOV^T 

ois^ -ea , m mmmm t l x # u x^ u y r 1^ 7 
* y- v 7 ^ ;i/ Afccfc tf jj? >j * b7 4 ymmy- h 
^rc&<Dx&mcimrMmtbt>nrco 

[0 0 5 5] 
Hi] 



#F»1 2 0 0 0 - 1 8 8 4 8 2 





<omts 




HCK* 


i*#«J*tt (Hz) 


50G 


500G 


man 


5au 


m 


Si 


ft 




mum 2 


5/i» 


m 


« 


ft 


ft 


1060*3 


6 it a 


m 


ft 


ft 


ft 




50 jib 


•m 




» 






0.5 vn 


5* 




* 




vamz 


1.0 it a 


3* 








VcXMA 


9.0 Mm 


SOX 









[0 0 5 6] 

im i ] mm i ta^a^i^u > hssffiosBai 
[0 3 ] gffiffj i Kfrfrzzmfv y hmmmmmx 

[0 4] ggffiffl 2 K frfr 5 7 U > b SttttOfflBtt 

[0 5 ] |»! 3 KMP3£!7'J y hBSI§HK©«HSi 
SET**. 

M©M *: 



3 

4 IlibS 

5 ^;;:-v Xb 
6 

7, r mm 
9 >u7*-mmm 

i o fflftl 

1 1 Mm 
1 2 ftotU^h 
1 3 DBfttootl 
1 4 3»tt0Sg 
N i ^KW 

mm 



1 5 



[04] 



[05] 




(72)^BM Ttlt F*~M#€) 5E343 AA02 AA07 AA12 AA38 BB05 

K*«fSWS8IIIWK 1-1 -Y t*T BB15 BB24 BB71 BB72 CC33 

CC62 DD02 DD33 DD43 EE37 
ER02 ER16 ER18 GG02 GG04 
5E346 AA02 AA06 AA12 AA15 AA16 
AA23 BB01 CC08 CC09 CC10 
CC31 CC41 DD02 DD03 EE33 
EE38 FF02 FF07 GG02 GG15 
GG17 GG22 GG23 GG27 HH01 
HH11 HH18 



